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Data work:                                                   
a condition for integrations in health care 
Abstract 
Integration and interoperability between different ICT systems are crucial for efficient treatment and care in 
hospitals. In this paper, we are particularly interested in the daily local work conducted by healthcare 
personnel to maintain integrations. A principal aim of our paper is therefore to contribute to an understanding 
of how context and history have impact on how integrations are solved and implemented, and how this affect 
the “data work” that is embedded in the integration of healthcare systems. Theoretically, we draw on the 
concepts of “information infrastructures” and “articulation work,” and we discuss how social status may 
influence the invisible articulation work. Further, we show how historical decisions and existing systems 
both nationally and regionally have impacts on the daily work of local actors. Empirically, we have studied 
the formative stages of a large-scale electronic medication management system (EMMS) project in the 
Northern Norway Regional Health Authority. 
Introduction 
Integration and interoperability between different ICT systems are crucial for efficient 
treatment and care in hospitals.1,2 Integration is often depicted as a straightforward 
technical issue between two or several information systems where data is easily exchanged 
between the systems. Unfortunately, this represents a too simplistic view. Targeting only 
the technical challenges has led to more failures than success stories (see, for instance,3–5). 
Several problems might hamper integration efforts: the systems are typically developed for 
different purposes, the data to be integrated may not be completely identical, and the data 
may have different precision levels. In addition, adapting one or both of the systems to 
smoothen the integration may be difficult due to vendor policies, existing deployment and 
interdependencies with other systems and practices.6  This suggests that social factors and 
the broader context tend to be overlooked in integration efforts.3,7 In this paper, we are 
particularly interested in the consequence of this, namely, the daily local work conducted 
by healthcare personnel to maintain integrations. We denote these efforts as “data work.” 
We aim to show that this kind of work is largely hidden out of sight from the prescribed 
models of integration that is often recognized as a seamless activity untouched by humans. 
A principal aim of our paper is to contribute to an understanding of how context and history 
have impact on how integrations are solved and implemented, and how this affect the “data 
work” that is embedded in the integration of healthcare systems. We proceed with the 
following research questions: What type of daily “data work” is embedded in the 
integrations in healthcare? How is this work shaped by existing ICT portfolios, the larger 
context and former decisions? And how does the professional belonging of persons 
performing the data work shape our understanding of it? 
Theoretically, we draw on the concept of information infrastructures8,6,9 and the notion 
of articulation work.10–12 Empirically, we have studied the formative stages of a large-scale 
electronic medication management system (EMMS) project in the Northern Norway 
Regional Health Authority that was initiated in 2014. We focus particularly on the 
integration challenges between the EMMS and the existing electronic patient record (EPR) 
system residing in the northern healthcare region. This integration requires that physicians 
engage quite extensively in data work to maintain the integration. In the remainder of this 
paper, we begin by conceptualizing integration and data work in health care. After that, we 
elaborate on our methodological approach. Next, we describe the large-scale EMMS 
project followed by some empirical case vignettes. After that, we continue with a 
concluding discussion. 
Theory 
Integration in healthcare is considered a foundation for efficient treatment and care in 
hospitals as well as for functional cross-departmental patient pathways. In the hospital 
wards, an integrated solution is supposed to give clinicians easy access to data from 
multiple information sources, thus providing a complete picture of the patient’s/client’s 
medical history.13 Many challenges exist in this regard. Integration typically implies 
interconnecting systems developed with different tools that reside on a variety of 
technological platforms14 and that are developed for very different purposes. Key systems 
in hospitals include electronic patient records (EPRs), electronic medication management 
systems (EMMS), laboratory systems, radiology systems, patient administrative systems 
and electrocardiography (ECG) systems. There are also many more special-purpose 
systems.  
To deal with this proliferation of information systems, several integration mechanisms 
have been put into action; these include enterprise resource planning (ERP) systems, 
enterprise application integration (EAI), middleware, and componentware.4 Common 
models and architectures are also suggested.15 Standardization is also a foundation for 
integration. In healthcare, Health Level Seven (HL7) is frequently used for exchanging 
XML-based clinical documents.16 Another international initiative is the openEHR 
standard17 that aims to structure and unify clinical knowledge by consensus (through the 
definition of so-called archetypes), which then can be applied as clinical data integration 
components.18 
However, healthcare is still a late adopter of integrated systems.19 The key problems 
appear to be related to the practical issues of integrating the vast number of systems.20 
Transferring data is not sufficient to make integration useful. For instance, the user has to 
be able to understand the data or to reuse the data across different contexts, and some data 
need reference values to make sense. Along these lines, Schmidt & Bannon (1992) argue 
that it is one thing to enter, access, and manipulate the same set of information, but further 
work is then needed to agree on the interpretations of the meaning of this information.  
Unfortunately, the practical work and data work necessary to make this happen is often 
neglected. This suggests that a detailed socio-technical approach is necessary for 
understanding and managing integration in health care.21–23 
The theoretical framework of information infrastructure has been used to study the 
design, implementation, and use of large-scale information systems.8,9,22 These systems are 
never seen as stand-alone entities, but are interdependent with other information systems 
and organizational elements.9,22  A basic principle of an information infrastructure—and a 
key point in this paper—is that it is never built from scratch; rather, it evolves from the 
installed base, a network of existing interdependent information systems. An emergent 
installed base may become very large and complex, making it difficult to replace or change. 
Therefore, newer versions must be adjusted or changed carefully to maintain backward 
compatibility with previous versions.6 This is a process of ongoing negotiation and 
compromise for achieving stability or alignment,24 making it crucial to acknowledge the 
socio-technical details.  
Zooming in on local medical practices might highlight the nuances and complexities 
that are difficult to see from a bird’s eye perspective. In this regard, Atkinson25 points out 
the complexity of medical work, its richness, and messy character. Similarly, zooming in 
on clinical users’ work related to maintaining and securing data integrations across systems 
may pinpoint what data integrations in healthcare really consists of and how users maintain 
them. Such a focus is closely related to the notion of articulation work.10–12 Articulation 
work is “work that gets things back ‘on track’ in the face of the unexpected, and modifies 
action to accommodate unanticipated contingencies. The important thing about articulation 
work is that it is invisible to rationalized models of work.” 11 In health care, the cooperative 
work involves several participants and limitless numbers of various tasks. Hence, 
articulation work becomes complex and demanding,10 and ignoring it may mean that the 
system is not used or that it furthers inequities.26 One mechanism to reduce the complexity 
(and hence articulation work) is to standardize work practices. However, Gerson & Star 27 
emphasize that it is not possible to anticipate and provide for every event that might arise 
in a series of tasks. No standard can thus be complete, and a supporting system thus requires 
articulation to deal with the unanticipated contingencies that arise. 
IT systems in hospitals support cooperative work. Schmith & Simone28 argue that 
cooperative work interleaves distributed tasks; articulation work manages the 
consequences of the distributed nature of the work. Hence, IT systems in hospitals need 
coordination and articulation work to function. Articulation work is often invisible.11 Star 
& Strauss11 emphasize the notion that invisible work is often linked to the social status of 
the work and the workers. Work in this category is often done by parents, secretaries, and 
housekeepers. A hospital has several groups of employees, and the hierarchy of the 
professions in health care is strongly pronounced. Physicians, for instance, have a high 
social status, and it is likely to imagine that articulation work put on this profession would 
make invisible work more visible. Despite the work being a part of the background and 
invisible by virtue of routine, it may, because of the workers` social status, be pushed in a 




The study was conducted in the Northern Norway Regional Health Authority. The data 
were collected from January 2015 to April 2018 in a project that prepared for an 
implementation of a new EMMS. Methodologically, the study utilizes an interpretive 
research approach, and the main method for data collection involves semi-structured 
interviews and participant observations.  
In total, the authors conducted 19 interviews with nurses, physicians, and project 
members. Six of the interviewees were physicians who would be responsible for the main 
part of the data work embedded in the integration described in this paper. The aim was to 
understand the medication process in detail and to learn the challenges related to the 
process of making integrations. The duration of the interviews varied from 30 minutes to 
one  hour. We used an interview guide but let the informants choose the direction of the 
conversation. The interview guide worked as a checklist to ensure that the questions of 
interest were covered. The focus in the interview guide was medication management and 
challenges related to integration between the EMMS and other systems used in the hospital. 
A digital voice recorder was used to record the interviews. Afterwards, the interviews were 
transcribed. The analysis used a hermeneutic approach in which the explored phenomenon 
was understood based on the meanings of its parts and their relationships.29,30  
The EMMS project  
In 2014, the Northern Norway Regional Health Authority signed a contract for a new 
EMMS, namely the Metavision system from the global vendor iMDsoft. The cost of the 
procurement, including the implementation and 15 years of use, is estimated at EUR 114 
million. The system was procured for several reasons: a) A fundamental problem was the 
prevalence of paper-based medication charts (leading to a risk of medication errors), b) the 
lack of efficiency in the overall medication cycle, and c) a lack of functionality for decision 
support and medication management in patient pathways. The Northern Norway Regional 
Health Authority decided that the EMMS would cover emergency units, intensive care and 
anesthesia departments, operating rooms, clinical wards, and outpatient clinics. All 
medication is to be documented in the EMMS during the hospital stay and when medication 
is administered during outpatient clinics consultations. The implementation was scheduled 
to start in the beginning of 2018, but the implementation was postponed to 2019, partly due 
to challenges of integrating the EMMS with the health region’s EPR. The DIPS EPR has 
been running in all of the hospitals in the northern healthcare region since 2004, and the 
combination of the EMMS and the EPR is supposed to serve as the backbone for the 
patients’ medication pathway. The medication list is first to be made in the EPR, and the 
reconciliation of the list will also happen in the EPR. The medication list is then to be 
transferred to the EMMS for the duration of the patients’ hospital stays. When the patient 
is ready to be discharged, the medication list is to be transferred back to the EPR, where 
the prescriptions and the discharge letter are managed. Figure 1 shows the planned 
medication pathway. In the next section, we explain how the integration between the 
EMMS and the EPR implicates intensive data work for the physicians.  
 
 
Figure 1. The planned medication pathway in the Northern Norwegian Health Authority  
Case 
When a patient is admitted to the hospital, the content in the medication list must be quality 
assured. Medication reconciliation is a way to do it. The method is a process of creating 
the most accurate list possible of all medications a patient is taking—including 1) drug 
name, 2) dosage (mcg, mg, g or tablets, capsules, suppositories, etc.), 3) frequency (i.e., 
twice a day or one morning + one evening), and 4) route (orally, intravenously, etc.)—and 
comparing that list against the physician’s admission, transfer, and/or discharge report, 
with the goal of providing correct medications to the patient at all transition points within 
the hospital. This includes asking patients about their medications and checking different 
information sources. This process results in a medication list that represents documentation 
of what patients actually used when admitted to the hospital.  
The EMMS project group (including representatives from the EMMS vendor) and the 
EPR vendor discussed whether reconciliation should run in the EPR or in the EMMS. In 
one way, the EMMS was preferred because it is a task closely related to medication 
management. However, the EMMS project decided that this process should run in the EPR 
because the EPR, unlike the EMMS, already had good functionality for the task and 
because a reconciled medication list represented a historical document that had to be time 
stamped, signed, and stored in the patient’s EPR.  
When a physician has completed the reconciliation for a specific patient in the EPR, she 
needs to continue working with the same medication list in the EMMS, as it represents the 
starting point for any medication management during the patient stay. To achieve this, the 
EMMS project required integration such that a reconciled medication list can be transferred 
from the EPR to the EMMS.  
However, making this integration work efficiently turned out to be challenging because 
the two systems have different ways of organizing medication information. While the 
EMMS had its own internal way of organizing medication information, the EPR organized 
the same information in accordance with the national digital drug register FEST. FEST is 
developed by the Norwegian Medicines Agency and is the sole digital register available 
for drugs in Norway. General practitioners, nursing homes, pharmacies, and hospitals all 
use this register. In Norway, the prescribers in primary care use brand names, but not names 
of the active substances of the drugs. The medication management in the EPR is related to 
making prescriptions that are transferred to the e-prescription database, and hence the EPR 
likewise uses brand names. The e-prescription database is owned by another actor; The 
Norwegian Directorate of Health. 
The Southern and Eastern Norway Regional Health Authority use the same EMMS as 
the Northern Norway Regional Health Authority, and both regions have similar issues with 
customizing the FEST register to the EMMS. One problem is that the FEST register 
collects its data from another register named Farmalogg. Farmalogg is a subsidiary of the 
Norwegian Pharmacy Association. The pharmaceutical industry has to provide data to 
Farmalogg for each drug that should be used in Norway, but the rules on how this data 
should be organized are not strict. For instance, the same active substance could be spelled 
differently in one brand name compared to another (i.e., the English spelling or the 
Norwegian spelling), or the dose could be denoted as 1 mg/ml à 2 ml or as 2mg/2ml. This 
means that the information in FEST is not based on structured data, but on free text fields. 
Entries are copied from FEST as unstructured data to the EPR and the EMMS in the 
hospitals and to systems in the primary care. This induce a problem since the EMMS needs 
structured data. Hence, pharmacists have to manually customize the drugs for the EMMS 
database. In spite of this, the FEST database has good functionality for handling 
prescriptions for the general practitioners and the pharmacies. An expression of this is that 
the database recently has been sold to Iceland for being used for similar purposes.  
The challenges related to integration when transferring the drug list from the EPR to the 
EMMS can be spelled out in the following ways: First, in accordance with the FEST 
register, drugs in the EPR are denoted by their brand name while the EMMS uses the 
international non-proprietary name of the active substance(s). For the latter, it means that 
each international non-proprietary name (active substance) could match more than one 
brand name. This is a problem when a medication list is transferred between the EPR and 
the EMMS because there is no one-to-one relationship between the brand name and the 
international non-proprietary name (see the example in figure 2). This came as a surprise 
to the EMMS project members. One of the members said the following: 
 
I was surprised that the relationship between international non-proprietary name 
and brand name lacked uniqueness, i.e., when patient had been admitted to the 
hospital and had a medication list that contained some brand products, the lists 
could not be translated uniquely to an international non-proprietary name without 
a human touch. Everybody was very disappointed by this.  
  
Accordingly, the brand name in the EPR must be translated to the international non-
proprietary name in the EMMS, as each international non-proprietary name (active 
substance) could match more than one brand name. For most drugs, the integration will 
suggest a mapping, but the physician using the EMMS must check whether this mapping 
looks correct and approve the translation before the process is complete. The crucial reason 
for checking it is that the drug list in the EPR is not based on structured data, but on free 
text fields. Consequently, the brand name of a drug in a text field form needs to be 
translated to the international non-proprietary name in a structured form. This requires tight 
quality assurance to ensure that everything is correct. For some drugs, no mapping will be 
available. This could be because the active substance is spelled differently. For drugs that 
contain more than one active substance, the order in which the active substance is presented 
might be different (i.e., paracetamol + codeine versus codeine + paracetamol). The 
physician then has to find the drug in the EMMS` database and choose the combination of 
correct international non-proprietary names.  
 
 
Fig 2. The relationship between an international non-proprietary name and brand names 
 
Second, it is a challenge to translate the units (for instance one tablet) in the drug list 
from the EPR to the amount (for instance 500 mg) in the EMMS. Since the medication in 
the EPR is not structured, no link exists between one tablet and 500 mg. The consequence 
is that the physicians have to manually type the dosing in the EMMS. As mentioned above, 
the EPR’s medication management is related to making prescriptions that are transferred 
to the e-prescription database, and for patients managing their own medication at home, 
the number of units is easy to comply to. Patients do not relate to how many mg to use each 
day, but on how many tablets to take, while in the EMMS, the dosage is based on the 
amount, for instance, 500 mg. The amount is the essential information for the health care 
professionals at the hospitals. Whether this is administrated as one unit at 500 mg or two 
units at 250 mg is not important, but depends on what is available when the nurses 
administer the drugs.  
The third issue concerns the frequency at which the drug should be administered. The 
EPR denotes frequency as morning, midday, night, and so on, while the EMMS is based 
on a timeline and the frequency has to be related to an exact time (i.e., 7 a.m. or 8 p.m.). 
For the patients at home, it is easier to apply to morning and night instead of being tied to 
specific times. While the EMMS is based on a timeline, the frequency of the drug 
administration has to be linked to an exact time for the system to be able to alert the 
clinicians when to give the medication and to document whether the medication was given 
at the right time. Another issue in regard to time is that different hospitals and different 
wards at the same hospital have varied times for morning medication. For instance, some 
wards administer medication at 7 a.m. in the morning, while others define the morning 
medication time to be at 8 a.m. This implies that the translation of morning, midday, and 
night is not straightforward, and again the physicians have to manually type the time the 
medication should be administered to complete the integration.  
The fourth challenge is the route that the drug should be given. It is essential to know 
whether the drug should be given orally, intravenously, as an inhalation, or in some other 












How to solve the integration issue was discussed on several occasions between the 
vendor and the EMMS project group. One main debate was all the additional and time-
consuming data work the physicians had to perform in the system to complete the 
integration. The physicians included in the project made it clear that all the extra clicks 
they had to do in the solution were totally unacceptable. They would not approve of the 
additional work and argued forcefully for their view. This made it difficult to move forward 
in the project without acknowledging their objections. Thus, the EMMS vendor had to 
perform some changes to improve the solution. For instance, the first proposal included 
additional clicks to approve each drug, each dose, each frequency, and each route included 
in the drug list. This feature was due to a technical insufficient solution and was removed 
in the next proposal from the vendor. Other issues were not related to the technical solution 
and hence could not be improved by the vendor (e.g., the lack of correlation between 
“morning” and “7 a.m.”).  
Concluding discussion 
Traditionally, the integration of information systems is considered to be a task to identify 
the data elements that need to be integrated across two or several systems and then to 
develop the implementation. This approach is too simplistic, reflecting a view that 
integrations are a clear-cut technical task.4,5,7,13 Clearly, this does not take into account the 
implicated organizational work that is associated with integrations. 
In our case, this was reflected in how the integration needed to be manually maintained 
through routinely data work by the physicians to ensure a correct mapping between free-
text (EPR) and structured data (EMMS), between units and amounts, between different 
frequency levels and lastly consider different routes the medication should be given. 
Overall, it is the responsibility of the physician working with the EMMS or the EPR to 
check whether the integrated data is correct, to make the necessary modifications, and then 
to sign off that everything is in order. This has to be done both when the patient is admitted 
to the hospital and as part of the discharge process, which implicates a substantial amount 
of articulation work.10,11 Accordingly, the integration is a socio-technical engagement and 
requires effort to keep things running. This suggests that many integration projects actually 
create more work for the users than what they relieve and may therefore be a cause of 
failures in many projects.  
Furthermore, we see in this case an example of a key point from the information 
infrastructure literature.8,9,22 New technology is never built from scratch; it always builds 
on and extends the installed base. Historical decisions and existing systems both nationally 
and regionally have impacts on the daily work of local actors. The integrations in this case 
have connections to the EPR and the FEST register, which have further dependencies on 
Farmalogg, on the e-prescription database and on systems used by pharmacies and general 
practitioners in primary care. The fact that prescriptions in Norway are based on brand 
names, that the FEST register originally was made for primary health care, and that the 
FEST register is based on Farmalogg are examples of historical traditions and decisions 
that serve as premises to how the local integration between the EPR and the EMMS in the 
region could be solved. Additionally, the medication picture includes several stakeholders; 
that is, the vendors of the different EPR and EMMS systems, the Norwegian Medicines 
Agency who is responsible for the FEST register, the Norwegian Directorate of Health who 
owns the e-prescription database, the Norwegian Pharmacy Association who organize 
Farmalogg, and the pharmacies and the general practitioners who use those systems. The 
bonds and dependencies between the systems and stakeholders imply that changes in one 
system or register could affect the other components in the picture. And due to the good 
functionality that the systems and registers have for handling prescriptions for the general 
practitioners and the pharmacy, it is reasonable to believe that some of those stakeholders 
are satisfied with the current conditions and may be reluctant to make changes. The existing 
practices and systems play a crucial role in how the integration in this project is solved. 
The network in the medication pathway of existing interdependent systems is large and 
complex, making it difficult to replace or change, exactly as the information infrastructure 
literature suggests.8,9,22 In our case, this is demonstrated in the effort of establishing the 
integrations where challenges occur as a consequence of historical decisions and already 
existing systems. Concretely, this spelled out in the different denotation of dosage of the 
drugs in the EPR and the EMMS. Accordingly, to be able to use data across different 
systems, an agreement on the interpretation of the meaning of the very same data is 
needed.10  The EPR denotes the dosage in tablets because the data is based on FEST, a 
register that historically was made for serving prescriptions in primary health care while 
the EMMS denotes the dosage in amount (usually mg) because that is what the clinicians 
at the hospitals needs.  
This implies that when studying articulation work, it is not sufficient to look at the local 
setting, but in addition, the bigger picture, including the existing interdependent 
information systems, requires attention.  
The necessity illustrated in this case, to manually type the dosage, the frequency and the 
route for each drug in the list prior to using the drug list transferred from one system to 
another is articulation work. It is routine, and the tasks carried out have “no value” 
themselves11. The work is just something that must be done before the “real work” can 
start. This articulation work has the potential to become part of the background work and 
hence to become invisible in the environment. Usually, this kind of silent work is 
associated with the low social status of the work or the workers or marginalized user 
groups, as Star & Strauss 11 point out. In contrast, the clinicians in our case have a high 
social status as physicians, and this influences the extent of the articulation that 
unintentionally can be put in place. As we have elaborated in our case, the physicians did 
not consent to the extra work that was related to transferring the drug list from the EPR to 
the EMMS. This indicates that the work will be more visible and hence become declared 
as important work. Which work is defined as visible or invisible is not clear, and the 
visibility may change based on who performs the tasks. If this work was to be performed 
by secretaries or nurses, it might be kept quiet.11 Moreover, even if the workers put into 
words the supplementary data work, their opinion could be ignored and it might be 
expected that the work must be done without further acknowledgement or discussions. 
However, in our case the objections from the physicians —who have a high social status— 
persuaded the vendor of the EMMS to make improvements in the system. The work was 
recognized and acknowledged as important. In articulation work (which is typically 
invisible in rationalized models of work), visibility is a benefit when introducing new ICT 
systems. It is easier to navigate the expectations of the users, and the need for additional 
data work appears in the light for everyone to see.  
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